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gJXh 2003/3/7 
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— ' ^*|«H, °«JH <2Z *fl^, * oj a 

o]s^ j oj^ V }^o])^ afl^S)^ ^<S#;# ^H]*VZL, 

W*Hr *=H^ ^Hl #2fl°lJ=* 

^ £U, iflS] °J4*M °j£l» -g-g^ 4. 

£ 5 
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•^a.^ HsjH^lJS. ^ ^- ^l2: y 0 v ^{Ink jet printhead and manufacturing method 
thereof} 

£ la ^ lb^f ^Efl^ = ^ ^2:1- l^VR ^7fl A>A]£ ^ ZL °J 3. 

£ 4^- £ 32] A-^# ^-tfl^H S^ltr 

£ 5^ £ 4£] V-V '-id* 4Sr ^a.^! 5.^e§Hx= 

£ 8 ifl^l £ 16-^ £ 5°fl ° 0 i^ ^^^§11 = 1- ^l^S}^ # 

100... 7)& 101... sflS. 

102... l^fH 103... 

104... 105... °<JH *fl^ 
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^ ^*>: 2003/3/7 



106... «ga 

114... ^<£l? 
120... 3^ 



108... ^ 



118... #3HE 



150,150* ,250. . . s]. 



151,151' ,251. . . liS 152,152' ,252. . . 



<18> 



<19> 



^ ^ -£ A cM: w o V *m *r ^S7> 7fl^^ ^3.^1 ^S^IEL ^ ZL ^2:^ 

<^a>^ oj^-^i n.H|E^c^ > oiifl^. oj^o} nl^*V ^ ^ (droplet )■§• 7}^-%-*} 
Q*}^ 3}*H1 ^^-^ ^ifl^^r ^H^r. °l&ltr 



^Itt 1^ °J3.^J S^M^ll^olji, cfs ^q.- oj.^ 



<20> 



JE^E^^o} o o l 3 afl^ 
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£ ]Tg > *\^<$*\ <£o] M^S) 1 ^ ft]B\6\) oj^- tfle^ 300 °CS. £?J- 7><I 

^ tfl^-oll 7^1-711 ^Cf. ol^. o]*fl ^ ° 0 1^7> t# 

^--tt^ (top-shooting), ^M-^-tt ^(side-shoot ing) , ^-^(back-shooting) a 0 v 
^o.JL ^ ojcf. fMr^ « 0 >^^ u^o] ^ Hj-^ oj 3 ojj^o) £# tiV^ol 

°l-¥-TT °C V ^ °1 H , H^Jl t3]t5] ^ yj-^jz). OJ^ ofl^ £# ^ 

^ y o^^ SBlE^jc^ ^tiV^^S ££r SLU^ 

(cross talk)-§- ^ ^JE. ol^*l ^ ^f°l^ tj-z^ 7p^*V ^°r°> tr4. ^, 
DPI (dots per inch)-!- $}«fl*|^ ^Hr^l i^-§- JlUJES. Hfl^li}- ^ o^<^ o> islt} 

€ (refill)*^ ^7l7> 7}^ ^ fj-o}o) ^ j 7 }<£Q oj^o} ^^o] »|-^ o]=o]^ ^ 
£ la ^ i lb-^ #eflo] h 0 v<m^ oj^^j ^^e^)]co] <g ofl^, 
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1020020062115 ^*>: 2003/3/7 

<24> 5L la 5? £ lb» ^^fl^l y o^^ xr^E^c^ 7 1*(10) 

4, n 7l*(10)$H <33L ^(26) U *fl\t(24)-g- ^8*Hr ^(U)^, 

°JH ^ Hi (26)31 *H?-ofl ^l^lfe §1^(12)5]-, ojH «a?^(29')ol ^#5^ ^#(16)^ 
#eflolE(l 8) s #7] *l^(12)ofl 3 = 7} o] 7 >SH 

*1eU12)4|M <io] #^3^^ <3a ^(26) MH *A^*l °JH(29)7> 7>«tsH «H-(28) 
°1 4) ^3 4. *<9^€ tHl:(28)^ T^l^^o.^. «*>7ll SjJl, o]6fl icj-e} oja. ^(26) 
iflofl *B$|*! °o 1 a(29)^l "Q-^ol 7>*B^ t#(16)# ^ <3=L -2**1(29' H 2)^3, 
^4. ^ 4*41, *tiq#J=(22)sL^ <Jj3 *fl<i(24)# -f-sfl ^(26) ifl^-S. 

°J £1(29)7} #<ys)<H ^*K26)*r 4*1 6 <j£I(29).§. *U^4. 

<25> ZLfUll, oje^V oj^^j a ? lEiflc^^ i oj 3 q^ofl ^fl*}^ l-^#-i-ol o o i H ^ 

la^-g- ^} ^3.^ ^-§- o^^tII ^t}^ ^-^1^0] ci o.^ > jr^. uflq#:EL7} ^ 
^ 71 S^^l <#*b]| 3?«(crackH t^sH 31 = ^°1 ^€ ^^°1 $14. tb^, 
^-71^1- ^ ^3.$} ^em*fl-EL^ 7 ]^. ^ ^ #eflolE§ 

<26> J= 2^r # 7 1<2} ^ ^1^ ^\^}7] ^t} IE?m*ll:E.£l ^ <$3,*\ , v)^ 

A 5, 912,6855: 41 7flAl^ oj^^i 5.^ E*flc cq ^ 7 fl A>Al£o]cf. 

<27> 5= 2# %^\&, ^3.^ *LQJ=Z\}B.±: 71^(1)4, 71^(1) -S*13*r 3^ (2) 

4, -8-71 3^(2)4 ^ <8a. ^fl^(7)# $3*K=- «fleH*(3)4, °<j£l ^(9)^1 *}^f 
°fl *£*}S\$= *1eK4)4, ^#(6)ol t$q& #eflolH(5)# ^1*14. Aj-71^- ^ 
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<28> Ziei^-, o] E-] *V oj^^j S^£o|A^ i ^oj) ^7fl*>fe #^#0] ^ ^-f 

o^*}^ tb^, 3.^ 1HH ^tb ^ ^K§- ^l^cfl 3. -=-*M oicf. 

<30> #7^ ^S>7l Jfl*H, £ ^ofl CCj-^ oj^^j nHjE«,|c^ ) 

<31> o o l a n) )^ f n 7 | 7l ^. ; 

<32> Aj-7] 71^: ^Hl a^s]^ ^|o £i o o i 3# 1L#S>71 £|tb 

<33> ^-7] 71^-4 #7] Seflol^ AVo)^ ^B^H, °<J37> ^K^l ^ 

<8a. ^nl f ^-71 «g a ^tHsf <a^sm <>ja ^ #7l #7] nflv|-gj= 
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<34> tf 7 ) 7)% #ofl ?§^s\o] oj 3 ^ t oj 3 ^ ^ oj^ 5Z)H*^ «>^" , a* 

#7l o a=L W>^ofl^ o]7>^ ^^-ofl # 7 ) <8=L *flfl*l 

^Sf 7f<i*H ^1:1- ^S^l^r ^7} Bfl*l£)^r ^fs^r ^l^jl, 
<35> #7l <$EL #7l ^<gt|. #71 ^3 ^- 7 ] 

<36> ^-71 ^r-f-^^r #71 <£<Sf^ ^^714, #7l ^^^ ( * 

#71 7)^ ^^*H #71 ^<3§^ ¥^1-^.4 3 StII yV^*> 

<37> ^7l 2^ ^ S^E^ i^olul^^ ol=.ol^^ 53 ol ofeJ-^t}-. 

<38> #7) *V ^-^oll tc)-a S ^E«)} = oll , ^# #3HJES] ^ ^ 

# *r £U, ifl^ **V\3. 0 <jHt ^ S?> 7l 

^ m-^di ^ ^?#^ « 0 ^m ^ ^4. 

<39> ig-Tgofl rc)--g. ^E^co} *Hi£^£-, 

<40> ( 7 » 7l^-£l S^^l *l<3f-§: ^*}JL, #7l ^<a# 3H1 ^*Kr #7)1; 

<41> (v}-) ^<3#°l] 4^ ^o]^ rf^o} ^ ^«Hf 

<42> (t}-) ^"71 #ol fg^s} ^- 7 ] ;g<£* ^ofl ol^ o o l 3 ^ ^ 

<43> (e^-) Aj- 7l ^rt ^ f$^Q ^7} $]o\) % ^ ^o. ^ ) 

#71 23^ ^ i^Sfil #^-g; ^Hj-s}-^ ^hTll; 
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<44> (P» %7) ^ ^ #^ofl ^§ #Eflo]Hl- *§#*Kr n^-Tfl; 

<45> (4) #7l ^ «HJM # 7 J o.^^. ^A]7lfe *S#*Rr £31 ; 

<46> (A» #7l 7l^«l Wfl^ #ZHH #7} ^ofl ^fl^^l Aj- 7 ] ?1 

<47> (o» # 7 1 ^# ^ *1H#=» #7l ^|7l*H #?1 

°JH <Si3. *fl\g ^ <$3. sis.** *8>8*Kr #31;-!- 

<48> <^7H, -S-71 (4)#3lfe, #7l $H dL^Sl $^*Hr #31; £ 

#7] M^-fr ^E^^H #7i ^ % t^s) ^1;« i#*Kr 3 

<49> #71 #EHp1^5L ols^ x ]- y Ao] w].^^ 

<50> #71*}- -g- ^-^ofl ol^^l S^E^lHSl ^IS^^^l ^)*>^, ^^S*11^7> <H 

*lliE sfl^ ^ $14. 

<51> O^}, %^*H £ ^Hl" #41*1 ^^W. 3 

5^ o}5flofl ^Al5l^ ^Al«m^ M. tt^Rr «V4H, £ ^1 

7l# £<>HH *#^1 *l#^g- 7M ^HlTfl ^H}7} ^S)^ ^Olcf. S^^Ai 

^#A^# *Ri*H, #*1H 71- ^#ji4^ 3. 7 m - 

^ ^3 ^S^-g: ^# 3f#Sl^ ^ $14. & #ol 71^-oluj- 

4# ^^fltbrfjl nfl, ZL ^ 7] cfs ^ofl ^j^ ^}^*| <?H 
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<52> 5. 3^. ^aHH ^ S-^E^lJE.^ 7fl^*l HA] 

$ £ 3* #3^$, H^M^c^ <ga £#^(103)-*°! 2lS ufl*l 

£131, 4 <ga. s.#-*f(i03)s}- ^7]^o.s. ^15]^ iflH.(ioi)7> wfl*lsH satj-. £ 

<53> 5. 4^r ^I^Sl 5E. 3^ A^-g-g- sNl^H E^R> Jg^^ji, £ 5^ 

£. 4°fl v-V'^g: 4^ = Hmsfl^Sl ^ 3E.A] $ 

<54> £ 4 n ^ £ 51 ^3.^ = ^m-=(102)7V 7)^(100) 

4, 71^(100) ol^El^ i§*l£]Tr #eflolS(118)fif, #7l 71^(100)4 

#eflolE(H 8 ) xfololl 7fl3fl£M oj^ 3| UK 106), <$EL Sfl)i(105) ^ sjs.*(i50)-8r 
tt^SRr ^^(120)4, 7l #(100)3 S^ofl ^^£]^ ^^#(114)# ^l^rtj-. 

<55> 7]#(100)£- 1ti>^^.5 ^^4]^.^ ^1S<H1 ^el -ge]^- 7l^o] a> 

#7) 71^(100)^1^ ^Ht 7-1^-^ «ga ^H V ^( D 1^1)^- S^fe 

oim#s.(io2)7} 71^(100)^ s^i ^r^*>7ii sa^f. 

<56> ^§ t-elHS(118)^r ^71 7] #(100) ^>1^£]^ ^S^, <$3. ^(106), 

*fli£(105) £ °<J3. 5r|=*(150)2l ^^-fr o]-cf. a o > 7 ] kf #eflolE(i 18 )o]]^ 
°J37} S#£]*r ic#(104H °J3 106)3 ^^ofl cfl^>^ Sf\2\<% %<%$o] oj 
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<57> ^^(120)-^ 7] #(100)4 l-^]olM(118) ^tfflSH, oj^ ^ 

(106), <8a. *fl^(105) ^ °<J3. 3q^* (150)-i- t^tr4. ^^(120)^ #3Md § 

<58> ojH ^ «1 (106)^ 0 JH7> *n^lTr nflu|S.= (102)S.^-Bl <^af 

^^4. ^ | nfl q^c (102 )^ ^^(io5) afl q #s.(i02)4 °j£i ^ 

«Ki06)-i- ^sRr -B-s.7> ^3^1, oi^tb <ya ^-S^r «S3 *im(i05)4 %i 

3. ^#(150)5. ^€4. #7l <8=L *fl^(105)^r ^(106)4 S^^tt °<JH -fi- 

SS^ , oja. ^(106)4 s$t& Aj-ofl ^A^^cf, ^-7] oj^ ^c^ (150) ^. oj a 

HKl06)4 B Bm-S.(102)^r ^^Kr °^3L -R-SS^I #7l oja. ^(106) ^ <9a. ^ 
(105)4 ^ ^^Ml *§^€4. 

<59> ^<3#(114)£r 71^(100)^ SL^ A o V 7l <Q 3. ^(106), <Q 3. *fl ^ 

(105) * *ga. 5x]^*(i50)^ oie]^. aj^f-uu)^ ^s]^ ^s|-4 0 ) 

4 TEOS(tetraethylorthosilicate) #3^3. ol^f-o^l^ 3M 4^44. 

<60> Aj-7l ^^^(H4) tfoflfe- <8a. ^^(106)^1 *fl^ 7><lSH H^o. 

71^ *1 4(108)71- <g a ^ Hi (106)^ cfl-g-^ $1*1 ofl ^#4<H &4. °14tr 

*]4U08)*r 51^4 4^ ^^14 qr^f-t^-q^ ^4 ^ 4*J- * 

o]£Al)o] ^5]^ , ol ^^-6. ^ sflc (£ 30} 101 )«q. $_7)**CLS. <£^.s)°] &4. °1 
4^ -S-^ jfl = C5E. 34 101)4 #*3, ofl^tfl ^H^lir ^ 

4 ^ q^^!4. *1^, JE^Sr £Al4ol &*1*>, #71 ^#(114) 

#°fl^ 4^4 (passivation layer )<*1 ^€ $14. 
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#=(102)2]- <ga *im(i05)* ££*Hr <8=i 150) £ ^<g* 

(114) ^Hl ^£ cf^s] ^#^(152) ^ (p 0St f i5i) § A oM ^-f-^ 

(152)£r °J37> BflM#S.( 102)3.Jf B) OJ3. *fl^ (105)3. -fr<a^ ^ 71^(100)5] 
3E.^<*H ^^#(114)^ <|^^tf. oj7H, >8-7l ^§-^-(152)^ ^<3^ 

(114)^ ^<q- ^^*V ao] S ^^cf. olofl nflq^.2=(l02W oi^ oj a ^ cf^ 

^ ^-f-^(152H lr^#°l <^4€ ^, °<J3L *fl ^(105)3. 7]} &v% m , 

^£#(114) 4H1^ 4^ i^S(151)7> ^^tf. ojnfl, 5^3.(151)^ # 

3l°lm(118)# *}*m ^ Slsm n ±^ #eflo]M(118)^| ^#*>c*j ^ 

^(152) ^ iiS(151)^ °}EL2] ^^^>7l ^H^H H 7fl^M- wfl^ 

4^*1-^1 1- ^ ZL «] <$S.^ £. 6°\}^ S. 42Hr tfs.7fl Hfl<££ ^^(152') 

^ 5L^M(151')# Ifs}^ ^3. s]c^(i50')ol £Als)<^| o^cf. 

tM, £ 7£r ^£l tj-g. ^*HH1 °<J=l3! =?!E^£0] ^-^£olcf . E 

7* , °<Ja. ^ = #(250)^8: #^(252) ^ 5L^H(251)3. <*] 

7H. A o v 7l #^(252)£- ^<a#(114), ^ 71^(100)^1 ^^#(114)^1 
^l^ cl 3711 ^sqoj oicf. tr}-^, 71^(100)^1 ^ $1^ 

^"71^- ^ ^«Ul06H «83L7> ^"3HH, ^1= ^ofl vfl^- 

=1 ^S.(nl3EAl)S.^ *|BKl08W| €^ ^Bflo) ^s. ^^ 7> o] 7 ]-5j^ ) 1*1 E] (108)°)H 
lol £1^, ol^Tfl <I£- *1E)(108) #^-<i °JaL* 7><l^-t}. Cf-g- 

°-3, *]E)(108) #-¥-0f| °<33S1 ^£7> cfl^ 300 °C ol^-ol oj^ 7 |. Hl-^-Tg 
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*1 ^^€^f. °) *H-^r itf^ 7131 ^-EflojH.^ 5*tgo) ofl^ oj 3# 

^1 ^^H, ^1:^ ^%>3H oj s *fl^ (106)vfl2l ^3.7} 2r.#(104)^ 

£#€4. <?l7>M'?i ^i^-* °<2aL -flwl(i06) ^ «8 

(150,150'250) ^ ^B^(105)# *^#<^1 <^4€ °<]37} <$3. ^(106)S. 

(152,152' ,252 H l:£-§-°l °Ja.7> ^3. ^(106)3. ^£}^r tt^ , 7l 

#(100)21 S.^) *r ^^(crack)^: y <M*H 31 = ^3 ^ A <M: #H 4 s & 

cf. SE^V, #3Hm(118)» *l*l*Rr ^^1 (151, 151*251)7> ^<£#(114) 

^Hl #eflolE( 1 i8)7> «i^sl^ «o^m *r °<J=l ^ 1: 

<66> 5_ 8 xfl^l £ 16£r £ 5*11 o o l 3 ^} SElE^nf 312:^ H^l ^ ^ 

<67> £ 8^- 7l^-(100)^ £^1 ^<S#(114)# ^F, ^. $H *1EK108)» ^^*V 

^VBfll- HAltV 

<68> £ 8^ %2xt>\T& , £ ^AHlollA^ 7l^r(100)^r 3. ^V\]7\ tfl 500fM ^£^1 

^Sl^ 7}&°] A>-g-^Cf. o]i- tiV £ ^ ^>o] ^ofl ^ A>-g-£)^ 
tflS- =^ o|o^ ^^XJ-ofl jL3f^ol7l nfl-g^C}-. 
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<69> ^Sl^ 7|^r(100)^ g_T&6\] ^#(114)# O) ^^^(114)^: 7} 

^r(lOO)^ #3^^ ^€ *r 9X^, £i€ 

TEOS -fcVS^eJ ^£ il^f. tr^, 71^(100)^ tifl^^S ^5KKll5)^§: 

ol^*V ^#(114)^ ^#*Hr $3. ***\ , <$3. *fl\i ^ °J 3. w}^^: ojJjL 

711 

= ^ ^M-^ ^1 ol ^ ofl ^ vfl*] ^tiJ]7fl£] ^o V 3]^ ^l^^Cf. 

<7i> t}-g-iL3., #7] ^^^(114) $H *lEj(108)* ^tr^r. °1 ^1^(108)^ ^<£# 

(114) SHI #£-^1 51^=1 ^Sl^ol^ cf^- o] 

e^£r ^ s^7l##^(LPCVD; Low Pressure Chemical Vapor Deposit ion) -° 5. 1-^ 

<^imrfl <a(P)^ i>i7f^^ ^-?fl ^€4^ 5Utf. *r^, *1 ^ (108) 

^SLS, ^*Rr ^<^, ^-#-W*1tt 

^*]et Br^lojiL ^T^, t^lT ^-i- E^t|o S ^ 

^ (sputtering)^ °H *g^€ 5^. ^^^(114) ^ 

ofl ^av^ tl;g^ ^^3. ^- gc- ^^f-oj-s^- ^^-6. i£ ^^nel-jx] 

(photolithography)^-*)- -ii^^^ofl sflE^^cf. 
<72> cf^-AS., S^l^H $X*} ^71 l5lEi(108)2r ^7l^o.^ 

#^T^ 7]^- Aj-O] c^S. «.«-6|]*| ^(T^Al)*}. ^ 3fljEL(.£ 30^ 101)1- ^AHl O] 
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^^4. tHS, *]Hi(108) ^ tg^s} a o v 7 i ^<g^(ii4) ^Hl^ *lE] 

(108) 31 iLJL# ^tb cf^o} iifo] ^Ajsj ^ oicf. 

<73> £ 9^ 71^(100) ^Hl <8>^ li<3#(114Hl cf^r^l ^(117)^ ^« £ 

<74> ^•^ll^o.S, ^<£#(114) ^Hl tH^Hr ^)44i3t ">^}Jl, # 

7l ^z}-^£io1] <2]<5><*| ^#5] ^^^(114)^- ^zHH 71^(100)^1 S^^: 71 ^ 

^(117)^- ^A^rf. oje^ H7)oj 7 fl^ ^ ^ wfl<g £ a] ^e) °«J 

<75> 5L 10^: ^(117)ol ^^#(H4)^H1 ^<i] #^(220)* £1^ 

^^14. <^7H, Aj- 7l #^^(220)^ #e] °H = ii. 0]^^^- ^ 

<76> £ Aj-7] 1-^^(220)* aflE-^iBrH ^£#(114) ^<H1 ^*(120)sf 3£ 

iS(151)« ^^*V Aj-Efll- ^a]^- %o]x\. 
<77> ^-^1^ o.^, §^o]nl£L^ ^ #H#(220)-|- °]-g-*H ii^-*V t\ 

■§-, °1» ^^(120) ^ (151)1- ^ W". <*|7H, 

(151)5] 7fl^ * ZL £A]^ ^ OjjEL^ S# ^-^^1 ttfe)- Cf^>7fl 

T 5^4. °1^7fl ^«( 12 0)^ o)£L ^ ^ oja. ^ 

3 ^(120) -4 ^^^fe t^l^llt *l*l^Rr *>7ll ^4. 
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<78> £ 12^r 3^(120) g S^M(151)7> ^#(114) $H #^(320)# 

*fl£ 4-§", 3^(120) ^ i^M(151)fil ^^Sf^ #31* i*]^ <^7}*] 

, ^7] #^(320)£- o]i|Lo^j^ ^ol y>^-3l§>cf. 

<79> £ 13^ £ 12<>fl #E)H]Ai 3«*(120) ^ ^^(151)^1 #^ofl #3H 

^(118)1- #3|# oleitl: «3HS(H8)^r °j£L ^(106), 

<%3. ^(105) ^ -*|£1*(150)^ #^-3* ^l^Tll ^4. 

<so> £ #eflolH(ii 8 )o]l i -s( 104 )^- #Efll- ^^1*1 ^ojcf. 

<8i> ^l^]o i| ^-7] ^s. #eflolE( n8 )^. P [A 3f o-|-g-^ ^^-*v rf-g-, >o 

z^o.^ o o t 31 . £ * A | 7] - ^(^4)0. ^^*vrf. oH^eK ^<£^(114) $H *fl£l 

*1 #^(320)^ S.^} ^#(104)^- -f-^M 
<»2> Sl 15^ 7l ^-(100)^1 Di]q^c(i02)# A o V EflS 3Ht}. 

<83> 7^(100)^ Hfl^<=>fl #2KKll5)* 3flE^S>^ 

71^(100)2] wfliS-g; ^ £E^- 71^(100)^: ^*Rr ^M#^(102) 

# *8#3r4. °H ^ 8^ 117H1 1-^(320)^ v\^o] 

nflu|#^(l02)l- ic#^^-. 

<84> £ i 6 ^ o o i a ^^(106), <3a «(105) ^ <ga. ^i=*(i50)# #Efl# je 

AltV ic#(l04) ^ ^^#^-(102)1- in.#^l ^-71^) 150) 320)^- 

^z^H ^}7]^, ^3. ^^(106), °JH ^fl^(105) ^ °<Ja. 3*)=#(150)°] 
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<85> 5= 17-a- £ 7^1 £^1^ nejE^coj ^S^-gr ^*>7l ^ *V 

^HM £(217)°1 ^^^(114)^ ^^^.^ So] ^-Bfl^ %o]v\. 

JlS, £ 9*11 ^tHH 9^ 117)# #T5}a} 7]^(100)^ -il 

2**1-13, ^<^#(114)^ tf-v\]£.v\ ^(217)ol ^^^4. o]o]a] > £ 

10 lfl*l £ 15^1 5LA)£l ^4 ^<g^. Sj-^^- T^lg £ 7^1 S.*}& cy^^J IXB} E^tr 

<87> ol^-oflA^, ^ H>^tb ^H7} -8->*fl*l ^^5l^ln>, M. ^ ^ ^ fl - 

°H1 $3 3*1 gOI, ^ £ &)- ^AHl7> 7>^>4. 

<88> K)rS)r*}, i^cq A^]^ oj^^l E^E^coj ^ A>-g-£]^ ^ 

€ rf^V ^ a}z* Hj-^ol ^.g.^ ^ o^t^-. stir, ^ofl <y 3 

3! S^^«)l^^ ^lS^^l &<*H, #31^ ^-fofl xtj.^A-1 oflAj^ w}^ ^ 

<89> ol^-oilA-1 ^^*1 y>fil- ^-o], HV^c^l *m ^^S^c ^ ^ ^l^^o. 

^4 71-^1 Cf. 
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91^. 
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IttV 1] 

#7l 71 #°fl °133q<H , <yHt £#*>7l ^ t#ol *§>$^ 

#7l 71^32}- #7} lc# #eflo]H A>ol^ ^7># °JS7> *fl£|*m 

°<J3. #71 fulfil- ^^51^ 0 Ja *fl^, £ #71 <9=L ^4 A oM nliq^ = 

#71 7}& #ofl ^^3E)<H ^7l «33 ^*H, <8=L ^ °<J ^JEL^ 4^^^: 

#71 «8h wm^lfe ^17>^ #fHl sj*H #71 <8a ^*H1 

<y^l- 7}1*H «1M *]Ei7> «fl*l£)*r ^l^i, 

#7l °j£L ^JEl*^ #71 ^-f-^ #71 oja. #7l nfl^JEl* <g 

^Rr 4^ #71 ^<?!^ #o)l f$s$s2{o\ #71 # ell 01^1- 4 

2] 

^ 1 %H1 5ft°H, 

#71 #7i ^<a^si ¥^i^ S°l5L *§>S=)*r ^ ^-^-S. ^ 
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3] 

#7l #7l *3<?!#, £ -8-71 71^ #71 *d<£%£\ 

4] 

5] 

*fl 1 *cMl 5^1, 
6] 

(7» 5 ^ofl *g^*>JI, #71 %<£^ ^1 *]B\Wr ^#*Rr ^1 ! 

( M-) #71 ^§^1 ^ t\^Si\ ^ ^1; 

W #7l ^ol ^ o V 7 | ^ * c^ofl oj 3 ^ ^ oj^ 3J]=*-§; 

( e}) #7l ^ ^ iiS;]. AV 7 ] <?H 4i^^r t^g-, 

#7l ^ 1^12] ^-^-1; ^ig-^Hr ^-^1; 

O}) #71 ^ ii^^l ^Ofl #efl0lES. fg^i, t^]; 

(«» #71 Seflois^ j^cq -^o. ^ #Al7l ^ ^711; 
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( *V) A o v 7l 7]^ tifl#^- -£)z]-SH ^7) M ^U^J #7j cSi^ 
?1tt oflq#^# ^<5Rr #711; ^ 

(o» #7l ^ iqtHf #^ all 7^H ^"71 

0 J3. *im ^ <ya. ^-fr* ^*Br #7ii ;« ifsfe y^^r ^ 

1 3^ 7] 

*fl 6 %H1 S^i, 

#7] (q-)#7H^, 

^-71 ^<£# ^ofl ^*Rr #711; ^ 

-SM aflel^sH A oM s cf^si i±e| #7il;i- its} 

8] 

*fl 7 ^-ofl 9X°)*\, 
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[5L 2] 
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[SL 3] 




101 
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6] 



120 
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-114 
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10] 
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IS. 12] 



320 151 151 320 
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[S. 14] 



104 320 320 104 
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IS. 16] 
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